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This means that in practice, queries such as retrieving the total number of authors is 
straightforward – it is simply a summation of the number of distinct rows in the ‘au-
thors’  table.  However,  queries  based  around  relationships  between  data  are  more 
complex – although the relational model makes these queries possible, for large-scale 
databases with complex tables containing several hundred thousand rows it can be 
very time-consuming to perform the required JOIN operations. 
 
To overcome this problem, RDBMSs typically offer users the opportunity to per-
form indexing operations on their data. User-chosen indices allow storing of sorted 
columns (or column combinations) meaning a vast reduction in search time, particu-
larly when performing the more complex relational operations. The down-side of this 
is an increase in the time taken to perform inserts and updates to the system, as the 
indices associated will have to be updated. Additionally, for large multiple-indexed 
tables, the index files often grow to the extent that they become bigger than the actual 
database files they are indexing. For most systems, a trade-off can be made between 
the amount of indexing and the need to keep the system ‘open’ so additions and 
changes can be made as well as efficient querying: however, as described below, as 
systems become larger, the trade-offs become harder to make. 
 
In  contrast  to  the  ‘identity’  model  of  traditional  RDBMS  databases,  ontology-
based data is designed to deal primarily with questions of relationships, where the 
predicates are the focus of the query. The emergence of RDF as a standard format for 
data description, coupled with the development of scalable triplestore solutions (such 
as 3Store in our case), has allowed the creation of searchable knowledge bases where 
relationship-based queries can be easily framed, provided the ontology concerned is 
sufficiently engineered to allow for such queries. In practice, therefore, queries such 
as retrieving the titles of all documents a particular author has written since 2002 is 
straightforward the system just needs to look for all the predicate-subject combina-
tions where the has-author predicate is followed by the particular URI representing 
the given author, then filter out all results from 2002 and before. As we are essentially 
searching for a relationship rather than a set of answers from a table, the ontology 
model is suited to allow us to search for such information. 
 
As a side-note, it is important to remember that underneath triplestores is usually a 
database of some description – indeed 3Store is built on top of the relational database 
MySQL, optimised with its own indexing. The various experiments described in the 
following  section  compare  the  relative  efficiencies  of  the  SQL  and  SPARQL  ap-
proaches – but it is important to note that the SQL database used by 3Store and the 
one used in the experiments was the same MySQL installation on the same computer: 
the tests therefore were focusing not on the relative performances of databases, but on 
the differences between the two data models. At this point the direction of the work was switched to see if the RDF/ontology 
model would provide any answers. Although theoretically, as described above, it was 
clear that a SPARQL-based set of queries to a triplestore would provide a different 
set of response times for the same results, it was unknown whether the increase in 
efficiency over the ‘open’ SQL model would prove sufficient to be able to offer the 
services  we  wanted  in  a  reasonable  timescale.  Similarly  it  was  unclear  whether 
SPARQL alone would be able to provide all the answers, given the examples in sec-
tion 2 of this paper which showed the clear advantage of SQL in identity-based que-
ries: would a combination of SPARQL and SQL be better? 
 
The first client, the set of web pages parallel to a local Citeseer mirror, were there-
fore re-written to utilise (also re-written) SPARQL-based web services. With paper 
metadata  populating  the  AKT  Reference  Ontology[7]  and  with  the  Citeseer  data 
augmented by our automated disambiguation tool AKTiveAuthor [8], the services 
were able to query the data asserted in a 3Store v3 running a number of other KBs, 
and on a server running numerous other web applications including the Citeseer mir-
ror. 
 
The  results  were  encouraging:  for  the  majority  of  searches  translated  into 
SPARQL, the searches completed in a suitable time for use in web services. The few 
that were too slow matched the few that SQL queries had proved capable of respond-
ing to in a reasonable timeframe from the open database. Therefore overall success of 
the SPARQL semantic web service querying model, combined with a small number 
of SQL queries to an open database, allowed the development of the next stage of the 
process: the creation of a Semiometric viewer application. 
 
The  SemioViewer  application  uses,  as  described  above,  a  combination  of 
SPARQL and SQL queries, calculating influence scores for papers and authors on the 
fly, producing summary data for selected paper/author, search interface and browsing 
of  neighbouring  papers/authors  (citations  for  papers  and  co-authors  for  authors), 
whose influence scores are also shown. The prototype application (shown in fig. 3) is 
written in Java and calls a variety of SPARQL queries via HTTP, as well as the 
equivalent SQL queries directly to MySQL (querying either the open or closed data-
base). The overall purpose of the application, in conjunction with the web services 
described above, is to allow the browsing and calculating of influence scores at vari-
ous levels of granularity – papers, authors, institutions, disciplines and others. While 
the theory and results of that work is discussed elsewhere[9], the SemioViewer pro-
vides a platform for comparing the SQL and SPARQL approaches. As it contains 
equivalent queries in both languages, and as the application is designed to be used as 
a  practical  interface  to  large-scale  metadata  stores,  it  proved  to  be  an  ideal  ‘test 
ground’ to compare equivalent SQL and SPARQL queries into data stores dealing 
with several hundred thousand papers. 
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